[Architectures and functions of motor proteins underlying the intraflagellar transport machinery].
Primary cilia, which protrude from the surfaces of most human cells, function as cellular antennae that receive extracellular signals. To serve as antennae, primary cilia contain unique proteins, such as G-protein-coupled receptors and ion channels. Defects in the assembly and functions of primary cilia cause hereditary disorders with a wide range of symptoms, including cystic kidney and retinal degeneration. The assembly and maintenance of cilia depend on protein trafficking mediated by the intraflagellar transport (IFT) machinery, which contains three protein complexes (IFT-A, IFT-B, and BBSome) and two motor proteins (kinesin-2 and dynein-2 complex) and is composed of more than 40 subunits in total. We recently revealed the interaction between the kinesin-2 and IFT-B complexes and overall architecture of the dynein-2 complex by taking advantage of the visible immunoprecipitation (VIP) assay. In addition, we clarified the roles of dynein-2 subunits using gene knockout cell lines established using the CRISPR/Cas9 system. This review focuses on recent advances in the architectures and functions of two motor proteins underlying the IFT machinery.